Covalent modification of the nucleotide binding domains of cystic fibrosis transmembrane conductance regulator.
The cytosolic nucleotide binding domains of cystic fibrosis transmembrane conductance regulator (NBD1 and NBD2) mediate ATP-dependent opening and closing of the Cl- channel pore. To learn more about NBD structure and function, we introduced a cysteine residue into the Walker A motif or the LSGGQ motif of each NBD and examined modification by N-ethylmaleimide (NEM). Covalent modification of either Walker A motif partially inhibited cystic fibrosis transmembrane conductance regulator channel activity, decreasing the open state probability by prolonging the long closed duration. An increase in cytosolic ATP concentration slowed the rate of modification. The data suggest that both NBDs interact with ATP to influence channel opening and that inhibition by NEM modification was in part due to decreased ATP binding. When cysteine was placed in the NBD2 Walker A motif, it was modified more rapidly than when it was placed in NBD1, suggesting that the NBDs are not structurally or functionally identical. Modification of a cysteine inserted in the LSGGQ motif of either NBD1 or NBD2 also inhibited channel activity. The rate of modification was comparable with that of a thiol in free solution, suggesting that the LSGGQ motif resides in a surface-exposed position in both NBDs.